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(54) Process of cleaning a hard surface 

(57) The present invention relates to a process of 
cleaning a hard surface with a liquid composition com- 
prising a surfactant system, wherein said surfactant sys- 
tem has a oyo (interf acial tension of the surfactant sys- 
tem-containing composition to the greasy soil) of less 
than 4 mN/m measured at a 0.15% total surfactant con- 
centration in deionized water at 25° C; and a a us (inter- 



facial tension of the surfactant system-containing com- 
position to the hard surface) that is lower than the inter- 
facial tension of the greasy soil to be removed to the 
hard surface to be cleaned (o^s). Said liquid composi- 
tion provides a grease removal performance benefit 
and/or a grease removal performance benefit upon con- 
tact of the liquid composition on grease, without apply- 
ing mechanical action. 
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Description 

Field of the Invention 

[0001] The present invention relates to a process of cleaning a hard surface with a liquid composition. The liquid 
hard surface cleaning composition used in the process according to the present invention was found to exhibit a grease 
removal performance benefit upon contact of the liquid composition on grease, without applying mechanicaJ action. 

Background of the Invention 

[0002] Liquid compositions for cleaning hard surfaces are well known in the art. 

[0003] Liquid compositions comprising a surfactant system for grease cleaning have been extensively described in 
the art, especially In hard surface cleaning application. Examples of liquid compositions known In the art include liquid 
hard surface detergent compositions comprising a sulphonated anionic surfactant, an amine oxide surfactant and an 
ethoxylated alcohol surfactant (EP-A-0 080 749), or compositions comprising an alkyl ethoxylated ether sulfate sur- 
factant, a betaine surfactant, an amine oxide surfactant and an ethoxylated alcohol surfactant (WO 98750508). 
[0004] However, the grease removal performance of said hard surface cleaning compositions comprising a surfactant 
system may still be further improved. In particular, the grease removal performance upon contact of the liquid compo- 
sition on grease, without the need to apply mechanical action may be improved. More particularly, the grease removal 
performance upon contact of the liquid composition on grease, without applying mechanical aclion, on Inclined or 
vertical su rf aces may be improved. 

[0005] Thus, the objective of the present invention is to provide a process of cleaning a hard surface with a liquid 
composition exhibiting a grease removal performance benefit upon contact of the liquid composition on grease, without 
applying mechanical action. 

[0006] It has now been found that this objective can be met by a process of cleaning a hard surface with a liquid 
composition as described herein. 

[0007] Advantageously, the process as described herein provides a way of cleaning an inclined or vertical hard 
surface with a liquid composition exhibiting a grease removal performance benefit upon contact of the liquid composition 
on grease, without applying mechanical action. 

[0008] A further advantage of the present invention is that the process herein may be used to clean hard surfaces 
made of a variety of materials like glazed and non-glazed ceramic tiles, enamel, stainless steel, Inox®, Formica®, 
vinyl, no-wax vinyl, linoleum, melamine, glass, plastics and plastifled wood. 

[0009] Yet a further advantage of the present invention is that the grease removal performance benefit upon contact 
of the liquid composition on grease, without applying mechanical action, is obtained on greasy stains, as well as on 
particulate greasy stains and greasy soap scum. 

Background art 

[0010] EP-A-0 080 749 discloses liquid hard surface detergent compositions comprising a sulphonated anionic sur- 
factant, an amine oxide surfactant and an ethoxylated alcohol surfactant. 

[001 1 ] WO 98/50508 discloses all-purpose cleaning compositions comprising an alkyl ethoxylated ether sulfate sur- 
factant, a betaine surfactant, an amine oxide surfactant and an ethoxylated alcohol surfactant. 
[0012] EP-A-0 157 443 discloses detergent compositions comprising a semi-polar nonlonic detergent, an anionic 
surfactant and an acylamidoalkylbetaine. 

[0013] EP-A-0 595 590 discloses liquid hard surface cleaning compositions comprising an amine oxide surfactant, 
an alkyl anionic surfactant, an alkoxylated nonionic surfactant and a hydrophobically modified polymer. 

Summary of the Invention 

[001 4] The present Invention relates to a process of cleaning a hard surface with a liquid composition comprising a 
surfactant system, wherein said surfactant system has a Oyo (interfacial tension of the surfactant system-containing 
composition to the greasy soil) of less than 4 mN/m measured at a 0.15% total surfactant concentration in deionized 
water at 25° C; and a o u ' s (interfacial tension of the surfactant system-containing composition to the hard surface) that 
is lower than the interfacial tension of the greasy soil to be removed to the hard surface to be cleaned (Ocys)- 
[001 5] In a preferred embodiment according to the present invention said surfactant system consists of a sulphated 
or sulphonated anionic surfactant, a neutralising co-surfactant and optionally an alkoxylated nonionic surfactant. 
[0016] In another preferred embodiment according to the present invention the liquid composition herein further 
comprises a polymer selected from the group consisting of : a vinylpyrrolidone homopolymer (PVP); a polyethyleneg- 
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lycol dimethylether (DM-PEG); a vlnylpyrrolidone/dlalkylamlnoalkyl acrylate or methacrylate copolymer; a polysty- 
renesulphonate polymer (PSS); a poly vinyl pyridine-N -oxide (PVNO); a polyethyleneglycol bis(2-aminopropylether) 
(DAP-PEG); a polyvinylpyrrolidone/ vinylimidazole copolymer (PVP-Vl); a cetylhydroxethytcellulose (HM-HEC); a pol- 
yvinylpyrrolidone/ polyacrylic acid copolymer (PVP-AA); a polyvinylpyrrolidone/ vinylacetate copolymer (PVP-VA); a 
5 polyacrylic polymer or a poly acryllc-maleic co-polymer, and a polyacrylic or a poly acrylic-maleic co-polymer with a 
phosphonic end group, and mixtures thereof. 

[0017J In yet another preferred embodiment according to the present Invention said hard surface Is an Inclined or 
vertical surface, as for example, mirrors, glass, lavatory pans, urinals, drains or waste pipes. 
[0018] In still another preferred embodiment according to the present invention said liquid composition is sprayed 
io onto said hard surface. 

Detailed Description of the Invention 

The process of cleaning a hard surface 

15 

[0019] The present invention encompasses a process of cleaning a hard surface with a liquid composition as de- 
scribed herein. In a preferred embodiment said hard surface Is contacted with said liquid composition. 
[0020] By "hard surface", it is meant herein any kind of surface typically found in houses like kitchens, bathrooms, 
or In car interiors or exteriors, e.g., floors, walls, tiles, windows, cupboards, sinks, showers, shower plastlfied curtains, 

20 wash basins, WCs, dishes, fixtures and fittings and the like made of different materials like ceramic, vinyl, no-wax vinyl, 
linoleum, melamine, glass, Inox®, Formica®, any plastics, plastif ied wood, metal or any painted or varnished or sealed 
surface and the like. Hard-surfaces also include household appliances including, but not limited to refrigerators, freez- 
ers, washing machines, automatic dryers, ovens, microwave ovens, dishwashers and so on. 
[0021] In a preferred embodiment according to the present invention, the hard surface to be cleaned In the process 

25 herein is selected from the group consisting of ceramic, glass, enamel, stainless steel, chromed surfaces and Formica®. 
Preferably, the hard surface to be cleaned in the process herein Is selected from the group consisting of ceramic, glass, 
enamel, stainless steel and chromed surfaces. 

[0022] A preferred embodiment of the present invention provides that the liquid composition is applied onto the 
surface to be treated. The composition may be in its neat form or In its diluted form. 
30 [0023] By "diluted form - , it is meant herein that said liquid composition is diluted by the user typically with water. The 
composition is diluted prior to use to a typical dilution level of 1 0 to 400 times Its weight of water, preferably from 1 0 
to 200 and more preferably from 1 0 to 1 00. A usually recommended dilution level is a 1 .5% dilution of the composition 
in water. 

[0024] By "in its neat form", it is to be understood that said liquid composition is applied directly onto the surface to 
35 be treated without undergoing any dilution, I.e., the liquid composition herein Is applied onto the hard surface as de- 
scribed herein. 

[0025] In a preferred embodiment of the present invention said hard surface Is inclined or vertical. Inclined or vertical 
hard surfaces Include mirrors, lavatory pans, urinals, drains, waste pipes and the like. 

[0026] In another preferred embodiment of the present invention said liquid composition is sprayed onto said hard 
40 . surface. More preferably, said liquid composition is sprayed in its neat form onto said hard surface. 

[0027] In another preferred embodiment of the present Invention said process of cleaning a hard surface includes 
the steps of applying, preferably spraying, said liquid composition onto said hard surface, leaving said liquid composition 
to act onto said surface for a period of time to allow said composition to act, preferably without applying mechanical 
action, and optionally removing said liquid composition, preferably removing said liquid composition by rinsing said 
45 hard surface with water and/or wiping said hard surface with an appropriate instrument, e.g., a sponge, a paper or 
cloth towel and the like. 

[0028] In another preferred process of cleaning a hard surface according to the present Invention, said composition 
is applied onto said surface in diluted form without rinsing the hard-surface after application In order to obtain good 
soil/stain removal performance. 

so [0029] The hard surfaces to be treated may be soiled with a variety of soils, e.g., greasy soils (e.g., greasy soap 
scum, body grease, kitchen grease or burnt/sticky food residues typically found In a kitchen and the like), particulate 
greasy soils or so called "(imescale-containing stains". By "limescaie-containing stains" it is meant herein any pure 
limescale stains, i.e., any stains composed essentially of mineral deposits, as well as limescaie-containing stains, i.e., 
stains which contain not only mineral deposits like calcium and/or magnesium carbonate but also soap scum (e.g.. 

55 calcium stearate) and other grease (e.g. body grease). 
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Cleaning performance test method 

[0030] The cleaning performance may be evaluated by the following test methods : 
[0031] On horizontal surfaces: 

Kitchen or bath tiles (ceramic, enamel or stainless steel) are prepared by applying to them a representative grease- 
or grease/particulate-artificiaJ soil followed by ageing (2 hours at 130 °C) of the soiled tiles. The test composition is 
evaluated by applying a small amount of product (e.g., 5 to 10 ml) directly to the soiled tiles and letting the test com- 
position to act for some time (e.g., up to 1 minute). The test composition is afterwards removed from said tile either by 
wiping the composition of or rinsing the tile. The cleaning performance is evaluated by measuring the number of cycles 
needed to get a clean surface versus a reference. The result, i.e., the number of cycles, of the test composition is 
compared against the result of a reference composition. Alternatively, the cleaning performance may be evaluated 
either by visually grading the tiles or by using a Colorimeter® Gloss meter. The visual grading may be performed by 
a group of expert panellists using panel score units (PSU). To asses the cleaning performance benefits of a given 
composition a PSU-scale ranging from 0, meaning no noticeable difference in cleaning performance versus a reference 
composition, to 4, meaning a noticeable difference in cleaning performance versus a reference composition can be 
applied. 

[0032] On vertical surfaces (for spray products only): 

A fine layer (20 grams/m*) of a mixture (ratio 75/25 (w/w) grease/particulate soli) of grease and particulate artificial soil 
is applied to kitchen or bath tiles (ceramic, enamel, Formica® or stainless steel). A small amount of the cleaning 
composition (e.g., 2 grams) is sprayed onto the soiled vertically positioned surface. Optionally, a" rinsing step can be 
performed wherein the tiles are treated with water. The cleaning performance is evaluated either by visually grading 
the tiles or by using a Colorimeter® Gloss meter. The visual grading may be performed by a group of expert panellists 
using panel score units (PSU). To asses the cleaning performance benefits of a given composition a PSU-scale ranging 
from 0, meaning no noticeable difference in cleaning performance versus a reference composition, to 4, meaning a 
noticeable difference in cleaning performance versus a reference composition, can be applied. 

Liquid composition 

[0033] The composition of the present invention is formulated as a liquid composition. 

[0034] Preferred compositions of the present invention have a viscosity of 1 cps or greater, more preferably of from 
1 to 5000 cps, and still more preferably of from 1 to 500 cps at 20°C when measured with a CSL 2 100® Rheometer at 
20°C with a 4 cm spindle (linear increment from 1 0 to 100 dyne/cm 2 in 2 minutes). 

[0035] A preferred composition herein is an aqueous composition and therefore, preferably comprises water more 
preferably in an amount of from 50% to 98%, even more preferably of from 75% to 97% and most preferably 80% to 
97% by weight of the total composition. 

[0036] The pH of the liquid composition according to the present Invention may typically be from 0 to 14. 
[0037] In a preferred embodiment, the pH range is from 7 to 14, preferably from 7.1 to 14, more preferably from 7.1 
to 1 3, even more preferably from 7.1 to 1 2 and most preferably from 8.0 to 1 0. Indeed, it has been surprisingly found 
that the greasy cleaning performance is further improved at these preferred alkaline to neutral pH ranges, preferably 
alkaline pH ranges. Accordingly, the compositions herein may further comprise an acid or base to adjust pH as appro- 
priate. 

[0038] In another preferred embodiment, the pH range Is from 0 to 7, preferably from 0 to 6.9, more preferably from 
1 to 6, even more preferably from 2 to 5, and most preferably from pH 3 to 5. Indeed, it has been surprisingly found 
that cleaning performance, especially on greasy soils, is further improved at these preferred acidic to neutral pH ranges, 
preferably acidic pH ranges. Accordingly, the compositions herein may further comprise an acid or base to adjust pH 
as appropriate. Surprisingly, besides the extremely good greasy-soapscum removal (bathtub soil), limescale removal 
and/or hard watermarks removal characteristic usually displayed by acidic cleaners, the composition herein formulated 
at a neutral to acidic pH, preferably acidic pH, also matches or even exceeds grease- or greasy particulate soil-removal 
performance of alkaline cleaners. 

[0039] A suitable acid for use herein is an organic and/or an inorganic acid. A preferred organic acid for use herein 
has a pka of less than 6. A.suitable organic acid is selected from the group consisting of citric add, lactic acid, glycolic 
acid, succinic acid, glutaric acid and adipic acid and a mixture thereof. A mixture of said acids may be commercially 
available from BASF under the trade name Sokalan® DCS. A suitable inorganic acid is selected from the group con- 
sisting hydrochloric acid, sulphuric acid, phosphoric acid and a mixture thereof, 

[0040] A typical level of such an acid, when present, is of from 0.01% to 5.0%, preferably from 0.04% to 3.0% and 
more preferably from 0.05% to 1 .5 % by weight of the total composition. 

[0041] A suitable base to be used herein is an organic and/or inorganic base. Suitable bases for use herein are the 
caustic alkalis, such as sodium hydroxide, potassium hydroxide and/or lithium hydroxide, anoYor the alkali metal oxides 
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such, as sodium and/or potassium oxide or mixtures thereof. A preferred base is a caustic alkali, more preferably 
sodium hydroxide and/or potassium hydroxide. 

[0042] Other suitable bases include ammonia, ammonium carbonate, K 2 C0 3 , Na 2 C0 3 and alkanolamines (as e.g. 
monoethanoiamine). 

5 [0043] Typical levels of such bases, when present, are of from 0.01% to 5.0%, preferably from 0.05% to 3.0% and 
more preferably from 0.1% to 0.6 % by weight of the total composition. 

Surfactant system 

w [0044] As outlined above, the cleaning composition used In a process as described herein comprises a specific 
surfactant system wherein said surfactant system has a c u0 (Interfaclal tension of the surfactant system-containing 
composition to the greasy soil) of less than 4 mN/m measured at a 0.15% total surfactant concentration in deionized 
water at 25° C; and a a U8 (interfaclal tension of the surfactant system-containing composition to the hard surface) that 
is lower than the interfacial tension of the greasy soil to be removed to the hard surface to be cleaned (o 0/s ). 

is [0045] By "interfacial tension" it is meant herein, the tension measured between the two phases of substantially non- 
mlxable liquid compositions or between a liquid composition and a solid surface. 

[0046] By "the interfaclal tension of the surfactant system-containing composition to the greasy soil (ayo)" It is meant 
herein, the interfaclal tension between the surfactant system-containing composition and the greasy soil, measured at 
a 0.15% total surfactant concentration in deionized water at 25° C. For instance, the Oyo can be measured using a 

20 Drop volume tensiometer, for example a Lauda TVT-1®. This method Is especially useful when measuring dynamic 
interfacial tensions, as for example the interfacial tension of the surfactant system-containing composition to the greasy 
soil (<j uo ). To measure the Interfacial tension between the oil and a surfactant containing composition using a drop 
volume tensiometer, a droplet of one of the two phases, for Instance the greasy soil phase or the surfactant system- 
containing composition phase, is formed into the second phase of the two phases, for instance the surfactant system- 

25 containing composition herein or the greasy soil phase respectively, at the tip of a capillary. At the moment Just before 
the droplet detaches from the tip, an equilibrium between the separation force and the adherence force at the tip due 
to the interfacial tension, is established. The Drop Volume Tensiometer measures the Volume (V drop ) of each droplet 
by adjusting the flow of the liquid through the tip (dV/dt) and measuring the time (surface age) from V=0 ml to the 
moment when said droplet detaches from the tip (dt). The (dynamic) Interfacial Tension o uo Is linear to the volume of 

30 the drop formed : 

Ouo = v dn> P x (^density) x g/(7i x d); 

35 wherein Adensity is the difference in density of the two phases as measured with a densitymeter, g is the gravitation 
constant and d is the diameter of the tip. 

[0047] Preferably, said surfactant system has a (interfacial tension of the surfactant system-containing compo- 
sition to the greasy soil) of less than 2 mN/m, more preferably less than 1 mN/m measured at a 0.15% total surfactant 
concentration in deionized water at 25° C. 

40 [0048] By "the interfacial tension of the surfactant system-containing composition to the hard surface {o us ) m it is 
meant herein, the interfacial tension between the surfactant system and the hard surface to be cleaned. Preferably, 
the interfacial tension of the surfactant system-containing composition to the hard surface (<s us ) is also assessed at a 
0.15% total surfactant concentration In deionized water at 25° C. The a us can be calculated using results of contact 
angle measurements, for example using a Kruss DSA 10® Drop Shape Analysis System. The Drop Shape Analysis 

45 System measures the contact angle 6 of a liquid on a surface, wherein the higher said contact angle Is, the poorer is 
the interaction of the liquid with the surface, this means the worse is the wetting of the liquid on the surface. During 
the measurement the surface tension a UA (interfacial tension of the tested liquid to air) has to be assessed. In turn, 
with the contact angle 6, the o^a and the Interfacial tension of a given hard surface to air interfacial tension (o$, A ), on 
the given hard surface, having a measured or known surface free energy (which is the basis for the calculation of the 

so Os/a interfacial tension), the interfacial tension of the surfactant system-containing composition to the hard surface 
{oy$) can be calculated using the Young's equation : 

0 UA X COS 9 = Cs/a - o us . 

55 

[0049] By "interfacial tension of the greasy soil to the hard surface (cq/s)" it is meant herein, the interfacial tension 
between the greasy soil and the hard surface to be cleaned. The interfacial tension of the greasy soil to the hard surface 
strongly depends on the type of greasy soil to be found on the hard surface. 



5 



10 



15 



20 



25 



30 



35 



40 



45 



50 



EP1 187 500 A1 

S3 ^^:^JlT a ang,e measurem8ms ' ,or example uslno a Kfuss DSA ™ D -» 

Z 5 JLZ he , thre f interfa f a ! tensions described h ^ein are dependent on the physical and/or chemical properties of 
the surfactant system used, the hard surface to be cleaned and the greasy soil on said surface However iSSSZ 
and/or chernk*. properties of hard surfaces and the greasy soite depend on the Zo,Z suTce to be 223 
SJT 2 ^ ^ '° Und °" SaW h8rd SUrfaCe - There,0re ' rt 18 es88n,iaI '°" h8 P'ssent ZSon to cCT. 

SSH 9 °V s ii' nt f rfaaal ,6nsi0n 0f the surfactant *ystem«ontaining composition to the hart surface) 
lenl^ 

[0052] A highly preferred surfactant system herein consists of a sulphated or sulphonated anionic surfactant and a 
32 ™**»* More preferab^. the surfactant system herein consists ^l^^^JSSSS^ 
surfactant, a neutralising co-surfactant and optionally an allcoxylated nonionic surfactant. 

Sulphated or sulphonated anionic surfactant 

23. ZZtt&XS* 9 10 ,he presem ,nvention pre,erab,y comprtse8 a 8ulphatad - «*»■*" 

EfftLiUSi 8U ' P . h f ed . ani ° n,C surfactants ,or use h8rein are a" thwe commonly known by those skilled In the 
art. Preferably the sulphated anionic surfactants for use herein are selected from the group consisting ? aIJ«I 
phates; and alkoxylated sulphates; and mixtures thereof. consisting or . aiKyi suh 

» r 8 " lpha ' es J ,or U8e hereln inc,ud8 water-soluble salts or acids of the formula ROSO,M wherein 

£J£S£? " b , ranChed ' SatUrated ° r UnSa,Ura,ed ^ 9 rou P- P re,8rab| y a Ce-C, 8 alkyl group' and mo e 
preferably a C 1(r C M alkyl group, and M is H or acation, e.g.. an alkali metal cation (e.g.. sod L. potassium lithZ) 
or ammonium or substituted ammonium (e.g.. methyl, dimethyl-, and trimethyl ammonium ca £HS qua eZy 
fl dTT , l l U , Ch M tet ™«W*™°™<» 8 " d """ethyl piperdinium cations and quaternary 
nn«, D a,l * lam,ne8 such 88 famine, diethylamine. triethylamine, and mixtures thereoT and the £T 

0298/F or EMPICOL® XLB commercially available from ALBRIGHT & WILSON ^MPICOL® 

K t 0 X^ a ? 8UlPha, f ? k T nt her6in anon - 8Ubs,i,utedall< y'^'P^e wherein thealkyl chain comprises 

l„Tul £ T 8 ' Pr8ferably fr ° m 8 10 18 carbon 8,oms ' and more I"*"** from 10 to 14 carbon atoms 
and wherein this alkyl chain is sulphated at one terminus. ' 

[0058] Suitable alkoxylated sulphate surfactants for use herein are according to the formula ROM) SO,M wherein 
preferablyaC,^ alky, or hydroxya.kyl. more preferably C 12 -C 18 alkyl or hydm^ A h i2Cw535 

M t M l ° r a 081 on wn,cn K can be - ,or 8X8ni P |8 . 8 cation (e.g., sodium, potassium, lithium, calcium, mag- 
717,' ^ ammon,um orsubstrtuted-ammonium cation. Alkyl ethoxylated sulphates, alkyl butoxy ated sulphates 
as well as alkyl propoxyiated sulphates are contemplated herein. Specific examples of subsSuted ammo"um cattens 

? ^' « me rr m ° n,Um and quatema,y ammonium «*». 8uch 88 tetrame^lmon urn 
thTr^f y «nrf l! m ^ dCatf , 0ns <*«rtv«<"rom alkanolamines such as ethytamine. diethylamine. triethyla^fne. mixtures 
r !°L h 1 i EXemPl£ " y 8UrfaCtantS ar ° a,kyl P^ethoxylate (1 .0) sulphate (C 12 -C 18 E(1 .0)SM) C 15 - 

a «SS Sr^ 0 ^ 25 L 8U , , K Pha ? < C < 12 - C i3 E < 2 25 ) SM ). C«-Ci. alkyl po^ethoxylate (3.0 sulphite cSc, E 

from J^'?* 'f^ a ' k0Xylated 8U ' Pha,eS inC ' Ude ELFAN ® NS 2438 commercially availab.e 

p ^,«o J ° L ® ESC 3 fr ° m * bn 3 h,&wils °". Serdet® DNK30 (3EO) commercially available from SERVO or 
RewopokBNOSS commercially available from Rewo. 

L°rt 05 pL < i U hf It 8Ulp ! ,0 k nate f f/ 1 ' 0 ? 10 8Urfactant8 '<>' usa "ereln are all those commonly known by those skilled in the 
art Preferably the sulphonated anionic surfactants for use herein are selected from the group consisting of ■ alkvl 
sulphonates; alkyl aryl su.phona,es : naphthaiene sulphonates; alky! alkoxylated sulphonates; and % a2 
ylated linear or branched diphenyl oxide disulphonates; and mixtures thereof 

Kf? r S Ji itab n le ^ s ^P h0 " a,es ,or use herei " includ « water-soluble salts or acids of the formula RSO,M wherein 
, J " af or branched - saturated or unsaturated alkyl group, preferably a Cg-C,, alkyl group and more 
preferably a C M -C 17 alkyl group, and M Is H or a cation, e.g.. an alkali metal cation (e.g.. sod m.^SL lZ 

LZ2 U T T" amm0n,Um (e - 9 ' m8thyK d,me,hy| -' and "i*- cat ons^d qua emS 

-ons denved from alkylamines such as ethytamine. diethylamine, triethylamine, and mixtures thereof, and the like) 



6 



EP 1 167 500 A1 



[0061] Suitable alkyl aryi sulphonates for use herein include water-soluble salts or acids of the formula RS0 3 M 
wherein R is an aryi, preferably a benzyl, substituted by a C 6 -C2o linear or branched saturated or unsaturated alkyl 
group, preferably a C 8 -C 18 alkyl group and more preferably a C 9 -C 14 alkyl group, and M is H or a cation, e.g., an alkali 
metal cation (e.g., sodium, potassium, lithium, calcium, magnesium and the like) or ammonium or substituted ammo- 
5 nium (e.g., methyl-, dimethyl-, and trimethyl ammonium cations and quaternary ammonium cations, such as tetrame- 
thyl-ammonium and dimethyl piperdinium cations and quaternary ammonium cations derived from alkylamines such 
as ethylamlne, diethylamine, triethylamine, and mixtures thereof, and the like). 

[0062] Particularly suitable linear alkyl sulphonates include C u -C 17 paraffin sulphonate like Hostapur <S> SAS com- 
mercially available from Hoechst. An example of commercially available alkyl aryi sulphonate is Lauryl aryi sulphonate 
10 from Su.Ma.. Particularly preferred alkyl aryi sulphonates are alkyl benzene sulphonates commercially available under 
trade name Nansa® available from Albrlght& Wilson. 

[0063] By "linear alkyl sulphonate" it is meant herein a non-substituted alkyl sulphonate wherein the alkyl chain 
comprises from 6 to 20 carbon atoms, preferably from 8 to 1 8 carbon atoms, and more preferably from 14 to 17 carbon 
atoms, and wherein this alkyl chain is sulphonated at one terminus. 

is [0064] Suitable alkoxylated sulphonate surfactants for use herein are according to the formula R(A) m S0 3 M wherein 
R is an unsubstituted Cg-C^, alkyl, hydroxyalkyl or alkyl aryi group, having a linear or branched C 6 -C 20 alkyl component, 
preferably a C 12 -C 20 alkyl or hydroxyalkyl, more preferably C 12 -C 1fi alkyl or hydroxyalkyl, A is an ethoxy or propoxy or 
butoxy unit, m Is greater than zero, typically between 0.5 and 6, more preferably between 0.5 and 3, and M Is K or a 
cation which can be, for example, a metal cation (e.g., sodium, potassium, lithium, calcium, magnesium, etc.), ammo- 

20 nium or substituted-ammonium cation. Alkyl ethoxylated sulphonates, alkyl butoxylated sulphonates as well as alkyl 
propoxylated sulphonates are contemplated herein. Specific examples of substituted ammonium cations include me- 
thyl-, dimethyl-, trimethyl-ammonlum and quaternary ammonium cations, such as tetram ethyl-ammonium, dimethyl 
piperdinium and cations derived from alkanolamlnes such as ethylamlne, diethylamine, triethylamine, mixtures thereof, 
and the like. Exemplary surfactants are C 12 -C 18 alkyl polyethoxylate (1.0) sulphonate (C 12 -C 18 E(1.0)SM), C 12 -C 18 

25 alkyl polyethoxylate (2.25) sulphonate (C 12 -C 18 E(2.25)SM), C 12 -C 18 alkyl polyethoxylate (3.0) sulphonate (C 12 -C 18 E 
(3.0)SM), and C 12 -C 18 alkyl polyethoxylate (4.0) sulphonate (C 12 -C 18 E(4.0)SM), wherein M is conveniently selected 
from sodium and potassium. Particularly suitable alkoxylated sulphonates include alkyl aryi polyether sulphonates like 
Triton X-200® commercially available from Union Carbide. 

[0065] Suitable Cg-C^ alkyl alkoxylated linear or branched diphenyl oxide disulphonate surfactants for use herein 
30 are according to the following formula: 



35 




S03-X+ S03-X+ 



40 wherein R is a C 6 -C 20 linear or branched, saturated or unsaturated alkyl group, preferably a C 6 -C 18 alkyl group and 
more preferably a C 6 -C 14 alkyl group, and X+ is H or a cation, e.g., an alkali metal cation (e.g., sodium, potassium, 
lithium, calcium, magnesium and the like). Particularly suitable C 6 -C 20 alkyl alkoxylated linear or branched diphenyl 
oxide disulphonate surfactants to be used herein are the C 12 branched di phenyl oxide disulphonic acid and C 16 linear 
di phenyl oxide disulphonate sodium salt respectively commercially available by DOW under the trade name Dowfax 

45 2A1® and Dowfax 8390®. 

[0066] Preferably said sulphated or sulphonated anionic surfactant for use herein is selected from the group con- 
sisting of : alkyl sulphates; alkyl alkoxylated sulphates; alkyl sulphonates; alkyl aryi sulphonates; alkyl alkoxylated sul- 
phonates; C 6 -C 20 alkyl alkoxylated linear or branched diphenyl oxide disulphonates; naphthalene sulphonates; and 
mixtures thereof. More preferably said sulphated or sulphonated anionic surfactant for use herein is selected from the 

so group consisting of : alkyl sulphonates; alkyl sulphates; alkyl alkoxylated sulphates; alkyl aryi sulphonates; and mixtures 
thereof. Even more preferably said sulphated or sulphonated anionic surfactant for use herein Is paraffin sulphonate. 
Most preferably said sulphonated anionic surfactant for use herein is a C 14 -C 17 paraffin sulphonate. 
[0067] Typically, the liquid composition herein may comprise from 0.005% to 20%, preferably from 0.1% to 10%, 
more preferably from 0.1% to 5.0% and most preferably from 0.2% to 3.0% by weight of the total composition of said 

35 sulphated or sulphonated anionic surfactant. 
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Neutralising co-surfactant 



[0068] The surfactant system according to the present invention preferably comprises a neutraiisino co-surfactant 
[0069] Preferably, said neutralising co-surfactant Is uncharged or comprises positive and negative charqes within 

«□! re pre,erably - 8ald neutra,islng co - surfac,am te an < overa «) 

stong d pole moment) or compnses positive and negative charges within the same molecule Even more preferably 

charges within the same molecule. Most preferably, said neutralising co-surfactant is not a cationic surfactant 
[0070] ^yneutrallslngco-surfactanthavingmed 

of said sulphated or sulphonated anionic surfactant may be used. ^ingme negative charges 

[0071] Preferred neutralising co-surfactants are selected from the group consisting of: amine oxide surfactants- 
betame surfactants; and sutfobetaine surfactants; and mixtures thereof. surfactants, 
[0072] Suitable betaine or sutfobetaine surfactants are according to the formulae : 



I 1 ? 
20 Rr-^-tCH^n-COOM or R 3 — ^-(CH^n-OSOaM 

R2 R 2 



35 



40 



wherein : R, and Rj are each independently linear or branched, saturated or unsaturated hydrocarbon chains of from 
o 

8 o 30, preferably of from 10 to 20, more preferably 12 to 18 carbon atoms; n Is an Integer of from 1 to 20 preferaWv 
1 to 1 0, more preferably 1 to 5; and M is H or an alkali metal, or mixtures thereof preferably 
[0073] Examples of suitable betaine orsulfobetaine surfactants include coconut-dimethyl betaine commerciallv avail 

f 1 / ulab,eamineox,desurf actants are according to the formula : R 1 R 2 R 3 NO wherein each of R, R^ndfL 

1 to 30 carbon atoms. Preferred amine oxide surfactants to be used according to the present invention are amine 
oxides hav tog the following formula : R 1 R 2 R 3 NO wherein R, is an hydrocarbon chain comprising rZl to 30 carton 
atoms. prefer a bfyfrom6to20.morepreferablyfrom8to16, most preferably frometol^andXiTnRlandRfare 

hfl Z ? \ t0mS ' Pref6rably fr ° m 1 10 3 ca * on atoms ' and more P re,erab| y methyl groups R, may 

be a saturated or unsaturated, substituted or unsubstituted linear or branched hydrocarbon chain Suitab e S 

Sfson T ?' P "5 B-d am ' na ^ fe °*- C » dime,hy ' amin9 0Xide ~ ia »V -ailableZ A,S 
& Wilson. C l2 -C 14 amine oxides commercially available under the trade name Genaminox® LA from Hoechst or ARO 

[0075] Preferably, said neutralising co-surfactant is selected from the group consisting of: amine oxide surfactants- 
more preferably, said neutralising co-surfactant is an amine oxide surfactant. 

[0076] Typically, the liquid composition herein may comprise from 0.005% to 30%, preferably from 0 1 % to 1 5 0% 

so 

Alkoxylated nonionic surfactant 

ss %2Z£££SST nonionto 8Urfactams herein include non - capped or cappad a,ke ^ ™ = ™ 

[0078] Suitable non-capped alkoxylated nonionic surfactants are according to the formula RO-(A)„H. wherein ■ R Is 
a Ce to C n , preferably a C 8 to C*. more preferably a C 9 to C u alky, chain, or a C 6 to alkyl benzene chain^ A is 
an ethoxy or propoxy or butoxy unit or a mixture thereof; and wherein n is from 0 to 20. preferably from* to 15 and 
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more preferably from 2 to 1 5 even more preferably from 2 to 1 2 and most preferably from 4 to 1 0. Preferred R chains 
for use herein are the C 8 to C 22 atkyl chains. Even more preferred R chains for use herein are the C 9 to C 12 alkyl 
chains. Non-capped ethoxy/butoxylated, ethoxy/propoxylated, butoxy/propoxylated and ethoxy/butoxy/propoxylated 
nonionic surfactants may also be used herein. Preferred non-capped alkoxylated nonlonic surfactants are non-capped 

5 ethoxylated nonionic surfactants. 

[0079] Suitable non-capped ethoxylated nonionic surfactants for use herein are Dobano® 91-2.5 (HLB = 8.1 ; R is 
a mixture of C 9 and C u alkyl chains, n is 2.5), or Lutenso® T03 (HLB =8; R is a C 13 alkyl chains, n is 3), or Lutenso)® 
A03 (HLB =8; R is a mixture of C 13 and C 15 alkyl chains, n is 3), or Tergito® 25L3 (HLB = 7.7; R is in the range of C 12 
to C 15 alkyl chain length, n is 3), or Dobano© 23-3 (HLB =8.1; R is a mixture of C 12 and C 13 alkyl chains, n is 3), or 

10 Dobano® 23-2 (HLB =6.2; R is a mixture of C 12 and C 13 alkyl chains, n is 2), or Dobano® 45-7 (HLB =11.6; R is a 
mixture of C 14 and C 15 alkyl chains, n Is 7) Dobano® 23-6.5 (HLB =11 .9; R is a mixture of C 12 and C 13 alkyl chains, 
n Is 6.5), or Dobano© 25-7 (HLB =1 2; R is a mixture of C 12 and C 1S alkyl chains, n is 7), or Dobano© 91 : 5 (HLB = 1 1 .6; 
R is a mixture of C 9 and C t1 alkyl chains, n is 5), or Dobano© 91-6 (HLB =12.5 ; R is a mixture of C 9 and alkyl 
chains, n is 6), or Dobano® 91-8 (HLB =13.7 ; R is a mixture of C 9 and alkyl chains, n is 8), Dobano® 91-1 0 (HLB 
=14.2 ; R is a mixture of C 9 to alkyl chains, n is 10), Dobano® 91-12 (HLB =14.5 ; R is a mixture of C 9 to C n alkyl 
chains, n is 12), Lialeth® 11-5 (R is a C n alkyl chain, n is 5), Isaichem® 11-5 (R is a mixture of linear and branched 
C11 alkyl chain, n is 5), Lialeth© 11-21 (R is a mixture of linear and branched C11 alkyl chain, n is 21), Isaichem® 

11- 21 (RisaC^ branched alkyl chain, n is 21), Empilan® KBE21 (R is a mixture of C 12andCU alkyl chains, n is 21) 
or mixtures thereof. Preferred herein are Lutenso® T03, or Lutenso© A03, or Terglto© 25L3, or Dobano© 23-3, or 

20 Dobano® 23-6.5, or Dobano® 45-7, Dobano® 91-5, Neodo© 11-5, Lialeth© 11-21 Lialeth© 11-5 Isaichem® 11-5 
Isaichem® 1 1 -21 Dobano® 91 -8, or Dobano© 91-10, or Dobano© 91 -1 2, or mixtures thereof. These-DobanoKS/Ne- 
odo© surfactants are commercially available from SHELL. These Lutenso© surfactants are commercially available 
from BASF and these Terglto® surfactants are commercially available from UNION CARBIDE. 
[0080] Suitable capped alkoxylated non-ionic surfactants, having the terminal hydroxy! group capped, are according 

2s to the formula : R(A)n-0-R1 where R and R1 are independently a C 1 to C^, preferably a C 1 to C20 alkyl chain, or a 
C 1 to C 1 8 alkyl benzene chain; A is an ethoxy or propoxy or butoxy unit or a mixture thereof; n Is from 0 to 20, preferably 
from 1 to 15 and, more preferably from 2 to 15 and most preferably from 2 to 12. Capped ethoxy/butoxylated, ethoxy/ 
propoxylated, butoxy/propoxylated and ethoxy/butoxy/propoxylated nonionic surfactants may also be used herein. A 
suitable capped alkoxylated non-ionic surfactants for use herein is for instance Plurafac® LF231 commercially available 

30 from BASF. 

[0081] Suitable chemical processes for preparing the alkoxylated nonionic surfactants for use herein include con- 
densation of corresponding alcohols with alkylene oxide, in the desired proportions. Such processes are well known 
to the person skilled in the art and have been extensively described in the art. 

[0082] Preferably, said alkoxylated nonionic surfactant is selected from the group consisting of : non-capped alkox- 
35 ylated nonionic surfactants; and capped alkoxylated nonionic surfactants; and mixtures thereof. More preferably, said 
alkoxylated nonionic surfactant is a C9-12 EO 4-10 alkylethoxylate, a C9-12 EO 4-7 alkylethoxylate or a C9-14 EO 

12- 30 alkylethoxylate or a mixture thereof. Most preferably, said alkoxylated nonionic surfactant is a C11 E05 
alkylethoxylate or a C11 EO 21 alkylethoxylate or a mixture thereof. 

[0083] Typically, the liquid composition herein may comprise from 0.005% to 30%, preferably from 0.1% to 20%, 
40 more preferably from 0.1% to 15% and most preferably from 0.3% to 8% by weight of the total composition of said 
alkoxylated nonionic surfactant. 

[0084] In a preferred embodiment herein wherein the pH of the liquid composition herein is from 7 to 14 (neutral to 
alkaline pH), the surfactant system herein consists of a sulphated or sulphonated anionic surfactant as described herein 
above, a neutralising co-surfactant and an alkoxylated nonionic surfactant. 
45 [0085] In a preferred embodiment herein wherein the pH of the liquid composition herein Is from 0 to 7 (neutral to 
acidic pH), the surfactant system herein consists of : a sulphated or sulphonated anionic surfactant, preferably a short 
chain sulphonated or sulphated anionic surfactant, more preferably an octylsulphonate, an octylsulphate and/or a Cy, 9 
sulphate; a neutralising co-surfactant; and optionally a sulfobetaine surfactant and/or an alkoxylated nonionic sur- 
factant. 

50 [0086] The present invention is based on the finding that the process of treating a hard surface with a liquid compo- 
sition comprising a surfactant system as described herein exhibits excellent grease removal. Indeed, the Applicant has 
found that the combination in a liquid composition of a surfactant system wherein said surfactant system at a 0.15% 
total surfactant concentration in deionized water at 25° C has a OyQ (interracial tension of the surfactant system- 
containing composition to the greasy soil) of less than 4 mN/m and a 0^5 (interfacial tension of the surfactant system- 

S5 containing composition to the hard surface) that is lower than the interfacial tension of the greasy soil to be removed 
to the hard surface to be cleaned (Oq/s) and preferably consists of a sulphated or sulphonated anionic surfactant, a 
neutralising co-surfactant and an alkoxylated nonionic surfactant, provides a grease removal performance benefit upon 
contact of said liquid composition on grease, without applying mechanical action. 
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soil from ft. ha* surface, fragment the greasy sell «nto small oil drop.ets and keep those drop leteE «£S2 
(redeposition prevention). The low o„ s of the cleaning composition, which is lowerThanTe o J SJZZZT 
responsible forthe good detachment of thegreasy soil from me hard surface SS5SJ^5JE£?J^ 

aa^of lessthan4mWm 1 preferablylessthan2mWm.moreprefe ra blyle8Vthan 1 mN/m is believedta beVa™?^ 

Inn hT " f reVem,0n ben6flr) - Th ' 8 9fease removal Prance benefit and grease redeSion p^en 

Hon benefit allows to formulate liquid hard surface cleaning compositions that do not require ft™ Sin oTml 

■oreTi ~r n ?' a t ,o re ? ve grease from a surface after sa,d «^3hSS£; 

(grease removal performance benefit upon contact of said liquid composition on grease, wS appfyingmechaS 
[0088] It Is speculated that In the highly preferred embodiments herein where the surfactant system consists of . 

orris? :; uph :n do, r ,phon ^ 

Z%L Z C,ean,n9 com P° sition are ach, eved by the neutralising co-surfactant that neutralises he 

negabve charges of the anionic surfactant and thus lowers the electrostatic and steric repulsive te^SSS 11 
an.onic surfactant molecules. Thus, the local surfactant concentration of the antonicsSanS^tea^ 
s 10 on/greasysoi.interfaceor,hec.eaning^^^ 

SSSSTlJn t09e ^ By inCrea8in9 Sa ' d ,0Ca ' 8UrfaCtant oration at the two JSSSSS^ 
Sal? 0n SreaSe ^ *" Pr0Vid6S a " lBp "" id 9reaSe removal and rede P° si «°" P™In J 

[0089] Furthermore, the relatively expensive neutralising co-surfactant may be partially replaced with a cheaner 

production costs of the liquid hard surface cleaning composition used in the process according to the oresent invent on 
are lowered. In addition, alkoxylated nonlonlc surfactants a. the right HLB (hydrophilSpopMic b £Z , mZTer 
lower the steric repulsion of the anlonte-neutralislng co-surfactant system. ' * 

Preferred optional Ingredients 

Polymer 

[0090] As an optional but highly preferred further Ingredient the liquid composition used in the process accordino to 

donZi r nt,on s*" a po,yn,er - pre,erab ^ a po,ymer seiec,ad *™ »° w ssjs IZSS 

S J SS£!22!IS^ d ,t ,hy,ether (DM - PEG,; a 

Doi^TSrt? " P ° lymers: « Polvstyrenesulphonate polymer (PSS); a po* vinyl pyridine-N-oxide (PVNOV a 
po^ethyleneglycol b^-ammopmpylether) (DAP-PEG); a polyvinylpyrrolidone/ vinylimidazole copolymer (PVP VI '• a 
cetylhydmxethyteellulose (HM-HEC); a polyvinylpyrrolidone/ polyaaylic acid copolymer Sp-M) VpolvvtavlZ'o 

maleicphosphono end group copolymer; and mixtures thereof Twcorpoiyacrync 
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H 

-A- 



CH 2 - 



N 

H 2 c' \>0 

H 2 i— Ah 2 



wherein n (degree of polymerisation) is an integer of from 10 to 1 ,000,000, preferably from 20 to 100,000, and more 
preferably from 20 to 1 0,000. 

[0092] Suitable, vinylpyrrolidone homopolymers ("PVP") for use herein have an average molecular weight of from 
1 ,000 to 1 00,000,000, preferably from 2,000 to 1 0,000,000, more preferably from 5,000 to 1 ,000,000, and most pref- 
erably from 50,000 to 500,000. 

[0093] Suitable vinylpynroiidone homopolymers are commercially available from ISP Corporation, New York, NY and 
Montreal, Canada under the product names PVP K-1 5® (viscosity molecular weight of 10,000), PVP K-30® (average 
molecular weight of 40,000), PVP K-60® (average molecular weight of 160,000), and PVP K-90® (average molecular 
weight of 360,000). Other suitable vinylpyrrolidone homopolymers which are commercially available from BASF Co- 
operation Include Sokalan MP 165®, Sokalan HP 12®, Luvlskol K30®, Luviskol K60®, Luvlskol K80®, Luviskol K90® 
and other vinylpyrrolidone homopolymers known to persons skilled In the detergent field (see for example EP-A- 
262,897 and EP-A-256,696). 

[0094] Suitable polyethyteneglycol dimethylethers (DM-PEG) for use herein are according to the formula : 



Me' 




wherein n is an integer greater than 0. 

[0095] Preferably n is an Integer greater than 1 , more preferably from 5 to 1 000, even more preferably from 1 0 to 
1 00, yet even more preferably from 20 to 60 and most preferably from 30 to 50. A preferred polyethyleneglycol dimeth- 
ylether herein is dimethyl polyethylene glycol having a molecular weight of 2000. 

[0096] Suitable polyethyleneglycol dimethylethers (DM-PEG) are commercially available from Hoechst as the poly- 
glycol series, e.g., PEG-DME-2000®. 

[0097] Suitable vinylpyrrolidone/dialkylaminoaikyl acrylate or methacrylate copolymers (quatemlsed or unquater- 
nlsed) suitable for use in the compositions of the present Invention are according to the following formula: 



N^O 
-CH-CH 2 - 



-CH 2 -C- 



n u 



m 



0-R 2 -N OW^X 



in which n is between 20 and 99 and preferably between 40 and 90 mol% and m is between 1 and 80 and preferably 
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between 5 and 40 mol%; R, represents H or CH 3 ; y denotes 0 or 1 ; Is -CH 2 -CHOH-CH 2 - or CM* In which x-2 to 
18; R 3 represents a lower alkyl group of from 1 to 4 carbon atoms, preferably methyl or ethyl, or 



w 




15 



20 



25 



30 



40 



45 



[0098] R, denotes a lower alkyl group of from 1 to 4 carbon atoms, preferably methyl or ethyl; X- is chosen from the 

500,000 and more preferably between 10,000 and 100,000. PrereraDiy between 10.000 and 

[01 1 00] Such vinylpyrrelidone/dialkyfaminoalkyl acrylate or methacrylate copolymere are commercially available un- 
der the name copolymer 845®, Gafquat 734®, or Gafquat 755® from ISP Corporation New YoA NY, and U*22 
Canada or from BASF under the tradename Luviquat®. * and Montreal " 

[0101] Preferred vlnylpyrrolidone/dialkylaminoalkyl acrylate or methacrylate copolymers are polyvinylpyrrolidone/ 
SquatSfT" lmethaC *' ateCOp0 ^^ 

[0102] Suitable polystyrenesulphonate polymers (PSS) for use herein for use herein are according to the formula : 




wherein n Is an integer selected to give a molecular weight of the polymer of between 5000 and 10,000 000 and 
preferably of between 50,000 and 1 ,000,000. ' ' ' ana 

Starch f.ln i !SL P ,^ S,y ^T lph0nat ! P ° lymera (PSS) ,0f U8e h6reln are ^mmercialiy available from National 
7000®. nameS AqUatrea '® AR54S ' A( > ualrea «® AR546. Alcosperse® AS240 and Versaflex 

(cetyi) (Hexadecyl-2-hydroxyethylcellulose) according to the following formula : 



50 



55 




CHjOCriCrtOCH^jjCHi 
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wherein n is greater than 1 . 

[01 05] Suitable cetylhydroxethylcelluloses (HM-HEC) are commercially available from Aqualon/Hercules under the 
product name Potysurf 76®. 

[01 06] Suitable polyethyleneglycol bis(2-amlnopropylethers) (DAP-PEG) are according to the formula : 



NH 2 

NH 2 



wherein n is an integer greater than 0. 

[01 07] Preferably n Is an Integer greater than 1 , more preferably from 5 to 1 000, even more preferably from 1 0 to 
1 00, yet even more preferably from 20 to 60 and most preferably from 30 to 60. 

[01 08] A preferred polyethyleneglycol bis(2-amlnopropylether) (DAP-PEG) Is O,0'-bls(2-amlnopropyl) polyethylene 

glycol having a molecular weight of 2000. Suitable polyethyleneglycol bls(2-aminopropylethers) (DAP-PEG) for use 

herein are commercially available from Huntsman under the product name Jeffamines® series. * 

[01 09] Suitable polyvinylpyrrolidone vinylimidazole copolymers (PVP-VI) for use herein are according*) the following 

formula 




in which n is between 20 and 99, preferably between 55 and 90 mol% and more preferably between 60 and 90 mol%; 
and m is between 1 and 80, preferably between 10 and 45 mol%, and more preferably between 10 and 40 mol%. 
[01 1 0] The preferred polyvinylpyrrolidone vinylimidazole copolymers for use herein have a molecular weight of be- 
tween 1 ,000 and 5,000,000, preferably between 5,000 and 2,000,000, more preferably between 5,000 and 500,000, 
and most preferably between 5,000 and 15,000. 

[01 1 1] Suitable polyvinylpyrrolidone vinylimidazole copolymers (PVP-VI) for use herein are commercially available 
from BASF under the tradename Luviteo® VPl 55 K18P and Luvitec® VPI 55 K72W series. 

[01 1 2] Suitable polyvinylpyrrolidone acrylic acid copolymers (PVP-AA) for use herein are according to the formula : 




wherein n and m are integers selected to give a molecular weight of the polymer of between 1 ,000 and 1 ,000,000, 
preferably of between 1 0,000 and 500,000 and more preferably between 10,000 and 200,000. 
[0113] Suitable polyvinylpyrrolidone acrylic acid copolymers (PVP-AA) for use herein are commercially available 
from BASF. 

[01 1 4] Suitable poly vinyl pyridine-N-oxide(PVNO) for use herein are according to the formula : 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



(-fcffCH 2 -)„ 

wherein n Is an integer selected to give a molecular weight of the polymer of between 1 ,000 and 2 000 000 oreferabh, 
of between 5,000 and 500,000, and more preferably between 15.000 and 50 000 ^ 000 -°°°. preferably 

Suitable poiyacrylic polymers or acrylic-maleic copolymers for use herein are according to the geoeral 



[0116] 

formula 



-(CH 2 -CHCOOH) n -(CHCOOH-CHCOOH) m - 



wherein n is an integer greater than 0. m is an integer of 0 (for poiyacrylic polymers) or oreater ffor arn.ii,. m.i-b. 

fsssss: and r m r lndependenuy ln,egere se,ecteS to ^ ^^wTCJS^^ 

£12 FT * °I! etween 2 " 000 and 200iC00 ' and more pre,erab * 3.000 K55T" 
« SJI'S!^^ polymers or a ^ ,fc - ma,eic phosphono 8nd 9roup * 



H 2 P0 3 -(CH 2 -CHCOOH) n -(CHCOOH-CHCOOH) nl - 

wherein n is an integer greater than 0, m is an integer of 0 (for poiyacrylic porymers) or greater (for acrylic-maleic 
222 nnn " "? ^IT 9 ™ selected •» *• a ™lecuiarweight of the poVme o be^en 

2 Xem ^ 500 and 1 ° 0,000, and more preferably between 1 • oo ° 50.000. fSS" 

Sl 1 hL SUitabl9 P. 01 ^" 0 P, hos Pho"<> end group polymers or acrylic-maleic phosphono end group copolymers for 
use herein are available form Rohm &Haas under the tradenames AcusoW 420 or 470 or 425 ^P 0 ' 5 "™ 8 for 
[0120] Preferably, said polymer as described herein is selected from the group consisting of • a vinyloyrrolidone 
SETT ( TIL' P 0 ^ 6 "^ 00 ' d >™thy.ether (DM-PEG); a vinylpJrmLne/diai^am inoa SSJK 

ES^t ? ^"f" 13 ' 610 co-Poly™ with a phosphonic end group; and mixtures thereof. 

£«L „ " composition herein may comprise from 0.005% to 20%, preferaby from 0 10% to 5 0% 

more n preferab h r,mm0.1%«o3.0% and most l«-^^MWIilJKI V ^ P < « l . l L 0Bn ^^ 

fmlrL I* 3 * b66n '° Und I* J - PfeSenCe ° f 8 Speci,ic P 0 '*™ 88 described h *rein, when present, allows to further 
mprove the grease removal performance of the liquid composition due to the specific sudsing/foaming chaiSeristo 

hat foZ 6 ° ' ^° mp °t tl0n - ,ndeed - ,ha lnc,U8i0 " - 8a ' d Powers in a liquid compositlofproviS tSJSS 
21» h ! h ?" S3ld C ° mP0Siti0n " appU6 * Pre ' erably 8prayed ' onto 8 8Urfa ^- 'cam adhSJS sa£ 
raSf T IT V mpr ° VeS me 9reaS9 rem ° Val P erf0 ™ an «> "enefit sa'd BquW cleaning composKion 
Sn addlt,on - a 9 fease removal Performance benefrt upon contact of the liquid composition on grease without 

SiST* J • T" 38 deSCribed ' b0Ve °' the '° am ,0 Surface allows said W composLn to L on inclined 
uoonS^S r^ 1 " ° r 8t ,6aSt r6dUCed driPPln9 ° r rUnni " 9 ° W - Thus ' a 9 reasa '^va. Performance be em 
a ™n«?„T. ,f^ q ^P 08 ™ 0 " on 9 reaa e. without applying mechanical action when said Hquid composite is 
applied onto inclined or vertical surfaces is provided. """position is 
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[01 24] Furthermore, the sudsing/foaming properties of the liquid composition used in the process of cleaning a hard 
surface as described herein allows to formulate a sprayable liquid hard surface cleaning composition. 

Fatty acid 

5 

[0125] The liquid compositions of the present invention may comprise fatty acid, or mixtures thereof as a highly 
preferred optional ingredient. 

[01 26] Suitable fatty acids for use herein are the alkali salts of a C 8 -C 24 fatty acid. Such alkali salts Include the metal 
fully saturated salts like sodium, potassium and/or lithium salts as well as the ammonium and/or alkylammonium salts 
io of fatty acids, preferably the sodium salt. Preferred fatty acids for use herein contain from 8 to 22, preferably from 8 to 
20 and more preferably from 8 to 1 8 carbon atoms. 

[0127] Suitable fatty acids may be selected from caprylic acid, capric acid, lauric acid, myrlstic acid, palmitic acid, 
stearic acid, oleic acid, and mixtures of fatty acids suitably hardened, derived from natural sources such as plant or 
animal esters (e.g., palm oil, olive oil, coconut oil, soybean oil, castor oil, tallow, ground oil, whale and fish oils and/or 
15 babassu oil. 

[0128] For example Coconut Fatty Acid is commercialty available from UNICHEMA under the name PRIFAC 5900®. 
[0129] Fatty acids are desired herein as they reduce the sudsing of the liquid composition used in the process ac- 
cording to the present invention when the composition is rinsed of the surface to which It has been applied before. 
Preferably, said fatty acids do not Interfere with the sudsing/foaming properties provided to the liquid composition by 
20 the polymers as described herein. 

[01 30] Typically, the liquid composition herein may comprise up to 6%, preferably from 0.1 % to 2.0%, more preferably 
from 0.1 % to 1 .0% and most preferably from 0.2% to 0.8% by weight of the total composition of said fatty acid. 

Branched fatty alcohol 

25 

[01 31 ] The liquid compositions of the present invention may comprise a branched fatty alcohol, or mixtures thereof 
as a highly preferred optional ingredient. 

[0132] Suitable branched fatty alcohols to be used in the present invention are the 2-alkyl alkanols having an alkyl 
chain comprising from 6 to 16, preferably from 7 to 13, more preferably from 8 to 12, most preferably from 8 to 10 
30 carbon atoms and a terminal hydroxy group, said alkyl chain being substituted In the a position (i.e., position number 
2) by an alkyl chain comprising from 1 to 10, preferably from 2 to 8 and more preferably 4 to 6 carbon atoms. 
[01 33] Such suitable compounds are commercialty available, for Instance, as the Isofol® series such as Isof o® 1 2 
(2-butyl octanol) or Isofo© 1 6 (2-hexyl decanol) commercially available from Condea. 

[0134] Preferably said branched fatty alcohol is selected from the group consisting of 2-butyl octanol, 2-hexyl decanol, 
35 and a mixture thereof. More preferably said 2-alkyl alkanol is 2-butyl octanol. 

[0135] Typically, the liquid composition herein may comprise up to 2%, preferably from 0.10% to 1.0%, more pref- 
erably from 0.1 % to 0.8% and most preferably from 0. 1 % to 0.5% by weight of the total composition of said branched 
fatty alcohol. 

40 Solvent 

[0136] The liquid compositions of the present Invention may comprise a solvent, or mixtures thereof as a highly 
preferred optional Ingredient. 

[0137] Suitable solvent is selected from the group consisting of : ethers and diethers having from 4 to 14 carbon 
45 atoms, preferably from 6 to 12 carbon atoms, and more preferably from 8 to 10 carbon atoms; glycols or alkoxylated 
glycols; alkoxylated aromatic alcohols; aromatic alcohols; alkoxylated aliphatic alcohols; aliphatic alcohols; C 8 -C 14 
alkyl and cycloalkyl hydrocarbons and halohydrocarbons; C 6 -C 16 glycol ethers; terpenes; and mixtures thereof. 
[0138] Suitable glycols to be used herein are according to the formula HO-CR^-OH wherein R 1 and R 2 are inde- 
pendently H or a C 2 -C 10 saturated or unsaturated aliphatic hydrocarbon chain and/or cyclic. Suitable glycols to be used 
so herein are dodecaneglycol and/or propanediol. 

[0139] Suitable alkoxylated glycols to be used herein are according to the formula R-(A) n -R r OH wherein R is H, 
OH, a linear or branched, saturated or unsaturated alkyl of from 1 to 20 carbon atoms, preferably from 2 to 15 and 
more preferably from 2 to 10, wherein R 1 is H or a linear saturated or unsaturated alkyl of from 1 to 20 carbon atoms, 
preferably from 2 to 15 and more preferably from 2 to 10, and A is an alkoxy group preferably ethoxy, methoxy, and/ 
55 or propoxy and n is from 1 to 5, preferably 1 to 2. Suitable alkoxylated glycols to be used herein are methoxy octadecanol 
and/or ethoxyethoxyethanol. 

[0140] Suitable alkoxylated aromatic alcohols to be used herein are according to the formula R-(A)n-OH wherein R 
Is an alkyl substituted or non-alkyl substituted aryl group of from 1 to 20 carbon atoms, preferably from 2 to 15 and 
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7, , IT °" Wherel " A 18 a " a,k0Xy BrouppwfambVbutoxy, propoxy and/or ethoxy. and n Is an inteoer 
of from 1 to 5. preferably 1 to 2. Suitable alkoxylated aromatic alcohols are benzoxyethanol and/o ban™^. . 
[0141] Suitable aromatic ateohols to be used herein are according to the 231^^7^! 
stituted or non-alky, substituted ary. greup of from 1 to 20 carbon atoms, prefaSf" m 1 2 £ an 
from i to 10. For example a suitable aromatic alcohol to be used herein is bJn**L P * 

01 42] Suitable alkoxylated aliphatic alcohols to be used herein are according to the formula R-{A)n-OH wherein R 

more preerablyfrom3to12.whereinAis an alkoxy group prefe ra bfybutoxy.p ro pox^ 

mbSSiiSS t" ' bUtOXypropano1 < n - BP )' ethoxyethanol. 1-methylpropoxyethanol. 2^eiutoxy^thanoro 
r!^ v\«^ 1 1 ^ P ^ P ^^ P ^ Pa ^^ ^ commercially available under the trade name n-BPP® from Dow chemical 
Butoxypropanol is commercially available from Dow chemical. cnemicai. 

ES H Suit ^ ble , a ' iphatic a,cohols to be us *° h^in are according to the formula R-OH wherein R Is a linear or 
branched, saturated or unsaturated alkyl group of from 1 to 20 carbon atoms, preferably from 2 to 15 and more If 
erably from 5 to 1 2. With the proviso that said aliphatic branched alcohols «s not a 2-alky. alkanol as descnbThere in 
mi Z S c' tabl !, a ' iphatiC alC0h0 ' 8 are me,han01 ' e,han0, > P r °P ano1 ' teopropanol or mixtures thereof 

h?T °- b ™ n T- p,nene: P ine «* W™*- te( Pene derivatives as menthol, terpinec* geraL Smol and 
the citronella or crtronellol types of Ingredients. «nymoi, ana 

l° h 4 ,! 1 r^™'' SOlVen,S ' nClUde bUtyl d ' 9,yco1 ether (BDGE >' "exandiols, butyltrtglycol ethe'r, ter amilic alcohol 
and the hke. BDGE Is commercially available from Union Camide or from BASF under the trade namely! CA^Bll 

[0146] Preferably said solvent is selected from the group consisting of butoxy propoxy propanol butyl dialvcol ether 
soZtL,t^ 

n™f IT , ,T th9 , 9 , r0UP C ° nSl8,in9 °' bUt0Xy prop0Xy propano1 ' butyl d, S^' «her. benzyl alcohol, butoxy- 
propanol, ethanol, methanol, Isopropanol and mixtures thereof. Even more preferably said solvent Is selected from «Te 
group consisting of butyl diglycol ether, butoxypropanol, ethanol and mixtures thereof 

IS t T^" y ' ' he ,iq " id f m P°f °" he ™" ^y comprise up to 30%, preferably from 1% to 25%, more preferably 
rrM/iJi ^ 20% and most preferably from 2% to 1 0% by weight of the total composition of said solvent or mixture thereof 
0148] napreferred embodiments solvent comprised in the iiquid composition according 10^X^2 

Perfumes 

^^SSS^ of the present lnvention may comprise a perfum8 or 8 mlx,ure thereof as a high * 

^emS b od^ 

[0151] The main function of a small fraction of the highly volatile, low boiling (having low boiling points) perfume 
components ,n these perfumes is to improve the fragrance odour of the product itself, rather than Sng on the 
subsequent odour of the surface being cleaned. However, some of the .ess volatile, high boiling perfTetngred^ 

on the dry surface. Perfume Ingredients can be readily solubilized In the compositions, for Instance by the nonionte 
detergent surfactants, when present. The perfume Ingredients and compositions suitable to be used herein are the 

SSStZfiT " ^ Se,eC,i0n °' ^ PerfUme C ° mPOnent - ° r ™* ° f Perfu -' * "aseosoteVon 6 
[01 52] Suitable perfume compounds and compositions can be found in the art including U.S. Pat Nos ■ 4 1 45 1 84 
Brain and Cummins. Issued March 20. 1979; 4,209.417, Whyte, Issued June 24, 1980; 4.515.705. Moeddel Issued 
May 7. 1985; and 4,152,272. Young, issued May 1 . 1979, all of said patents being inco^orated herein by re e^ 
in general. the degree of substantfcity of a perfume roughly preport^ 

rr m i « f i t: ly subs,amive perfumes comain at ,east about i% - p*™* * about 1 0%. ssiz 

perfumematenals.Substant W eperfume materials are those odorous compounds that deposit on surfaces via the clean 
ng process and are detectable by people with normal olfactory acuity. Such materials typically have vapour pressures 
lower than hat o the average perfume material. Also, they typically have molecular weights of abouX LSd ^ove 

S Z ? m leVe ' 8 b6,0W th0Se °' the aVera " Perfume ""^.Perfume Ingredients useful hYrefnlZi 
w th their odour character, and their physical and chemical properties, such as boiling point and molecule height are 
g,ven ,n "Perfume and FfcvorChemfcals (Aroma Chemicals).- Steffen Arctander, published by the auTho "S! cor 
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porated herein by reference. 

[01 53] Examples of the highly volatile, low boiling, perfume ingredients are : anethole, benzaldehyde, benzyl acetate, 
benzyl alcohol, benzyl formate, iso-bomyl acetate, camphene, ciscitral (neral), citronellal, citronellol, citronelryl acetate, 
para-cymene, decanal, dihydrolinalool, dihydromyrcenol, dimethyl phenyl carblnol, eucaliptol, geranial, geranlol, ger- 
anyl acetate, geranyl nitrile, cls-3-hexenyl acetate, hydroxycitronellal, d-llmonene, linalool, linalool oxide, linalyl acetate, 
linalyl propionate, methyl anthranllate, alpha-methyl lonone, methyl nonyl acetaldehyde, methyl phenyl carblnyl ace- 
tate, laevo-menthyl acetate, menthone, Iso-menthone, mycrene, myrcenyl acetate, myrcenol, nerol, neryl acetate, no- 
nyl acetate, phenyl ethyl alcohol, alpha-pinene, beta-pinene, gamma-terpinene, alpha-terpineol, beta-terpineol, terpinyl 
acetate, and vertenex (para-tertiary-butyl cyclohexyl acetate). Some natural oils also contain large percentages of 
highly volatile perfume Ingredients. For example, lavandin contains as major components : linalool; linalyl acetate; 
geranlol; and citronellol. Lemon oil and orange terpenes both contain about 95% of d-llmonene. 
[01 54J Examples of moderately volatile perfume Ingredients are : amyl cinnamlc aldehyde, Iso-amyl salicylate, beta- 
caryophyllene, cedrene, cinnamlc alcohol, coumarin, dimethyl benzyl carblnyl acetate, ethyl vanillin, eugenol, Iso-eug- 
enol, flor acetate, heliotropine, 3-cis-hexenyl salicylate, hexyl salicylate, lilia) (paratertiarybutyl-alpha-methyl hydrocin- 
namic aldehyde), gamma-methyl ionone, nerolidol, patchouli alcohol, phenyl hexanol, beta-selinene, trichloromethyl 
phenyl carbinyl acetate, trlethyl citrate, vanillin, and veratraldehyde. Cedarwood terpenes are composed mainly of 
alpha-cedrene, beta-cedrene, and other C1 5H24 sesquiterpenes. 

[01 55] Examples of the less volatile, high boiling, perfume Ingredients are : benzophenone, benzyl salicylate, ethyl- 
ene brassylate, galaxolide (1 .S.A.ej.a-hexahydro^.e.ey.S.S-hexamethyl-cyclopenta-gama^-benzopyran), hexyl cin- 
namlc aldehyde, lyral (4-(4-hydroxy-4-methyl pentyl)-3-cyclohexene-10-carboxaldehyde), methyfcedrylone, methyl 
dihydro jasmonate, methyl-beta-naphthyl ketone, musk Indanone, musk ketone, musk tibetene, and phenylethyl phenyl 
acetate. 

[0156] Selection of any particular perfume ingredient is primarily dictated by aesthetic considerations. 
[01 57] The compositions herein may comprise a perfume or a mixture thereof, In amounts up to 5.0%, preferably in 
amounts of 0.01% to 2.0%, more preferably in amounts of 0.05% to 1 .5%, even more preferably In amounts of 0.1% 
to 1 .0%, by weight of the total composition. 

Other optional ingredients: 

[01 58] The liquid compositions according to the present Invention may comprise a variety of other optional Ingredients 
depending on the technical benefit aimed for and the surface treated. 

[0159] Suitable optional ingredients for use herein include surfactants, builders, chelants, polymers, buffers, bacte- 
ricides, hydrotropes, colorants, stabilisers, radical scavengers, bleaches, bleach activators, enzymes, soil suspenders, 
dye transfer agents, brighteners, anti dusting agents, dispersants, dye transfer inhibitors, pigments, silicones and/or 
dyes. 

Chelating agents 

[0160] One class of optional compounds for use herein includes chelating agents or mixtures thereof. Chelating 
agents can be incorporated in the compositions herein in amounts ranging from 0.0% to 10.0% by weight of the total 
composition, preferably 0.1% to 5.0%. 

[01 61 J Suitable phosphonate chelating agents for use herein may include alkali metal ethane 1 -hydroxy diphospho- 
nates (HEDP), alkylene poly (alkylene phosphonate), as well as amino phosphonate compounds, Including amino 
aminotri(methylene phosphonlc acid) (ATMP), nitrllo trimethylene phosphonates (NTP), ethylene diamine tetra meth- 
ylene phosphonates, and diethylene trlamlne penta methylene phosphonates (DTPMP). The phosphonate compounds 
may be present either in their acid form or as salts of different cations on some or all of their acid functionalities. 
Preferred phosphonate chelating agents to be used herein are diethylene trlamlne penta methylene phosphonate 
(DTPMP) and ethane 1 -hydroxy diphosphonate (HEDP). Such phosphonate chelating agents are commercially avail- 
able from Monsanto under the trade name DEQUEST®. 

[01 62] Polyf unctionally-substituted aromatic chelating agents may also be useful in the compositions herein.. See U. 
S. patent 3,812,044, issued May 21 , 1974, to Connor et al. Preferred compounds of this type in acid form are dihy- 
droxydisulfobenzenes such as 1 ,2-dihydroxy -3,5-disulfobenzene. 

[0163] A preferred biodegradable chelating agent for use herein is ethylene diamine N,N'- disuccinic acid, or alkali 
metal, or alkaline earth, ammonium or substitutes ammonium salts thereof or mixtures thereof. Ethylenedlamlne N,N*- 
disuccinic acids, especially the (S,S) Isomer have been extensively described In US patent 4, 704, 233, November 3, 
1 987, to Hartman and Perkins. 

[0164] Ethylenedlamlne N,N'- disuccinic acids Is, for instance, commercially available under the tradename 
ssEDDS® from Palmer Research Laboratories. 
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0165] Suitable ammo carboxylates for use herein include ethylene diamine tetra acetates, diethylene triamine pen- 
taacetates, diethylene tnamine pentaacetate (DTPA),N- hydroxyethylethylenediamine triacetates. nitrilotri-acetates 

tic acid (PDTA) and methyl glycine di-acetic acid (MGDA), both In their acid form, or In their alkali metal, ammonium 
and subsututed ammonium salt forms. Particularly suitable amino carboxylates to be used herein are diethylene tri- 
amme penta acetic acid, propylene diamine tetracetic acid (PDTA) which Is. for instance, commercially available from 
BASF under the trade name Tnlon FS® and methyl glycine di-acetic acid (MGDA) 

[01 66) Further carboxylate chelating agents for use herein include salicylic acid, aspartic acid, glutamic acid, glycine 
malonic acid or matures thereof. *' 1 

Builders 

[01671 The liquid compositions of the present Invention may also comprise a builder or a mixture thereof as an 
optional ingredient. Suitable builders for use herein include polycarboxylates and polyphosphates, and salts thereof 
Typically, the compositions of the present invention comprise up to 20.0 % by weight of the total composition of a builder 
or mixtures thereof, preferably from 0.1% to 10.0% . and more preferably from 0.5% to 5.0% 
[01 68) Such suitable and preferred polycarboxylates Include citrate and complexes of the formula: 

20 CH(A)(COOX)-CH(C0OX)-O-CH(C00X>CH(CX)0X)(B) 

wherein A is H or OH; B Is H or -0-CH(COOX)-CH 2 (COOX); and X Is H or a salt-forming cation. For example, if In the 
above general formula A and B are both H. then the compound is oxydisuccinic acid and its water-soluble salts If A 

IS fin QnH R ie U than tkn u . ~ - » • . . 
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s OH and B is H, then the compound is tartrate monosuccinic acid (TMS) and Its water-soluble salts If A Is H and B 
is -0-CH(COOX)-CH 2 (COOX), then the compound is tartrate disuccinic acid CTDS) and Its water-soluble salts Mixtures 
of these builders are especially preferred for use herein. Particularly TMS to TDS, these builders are disclosed in U 
S. Patent 4,663,071 , issued to Bush et al., on May 5, 1 987. 

[01 69] Still other ether polycarboxylates suitable for use herein include copolymers of maleic anhydride with ethylene 
or vinyl methyl ether, 1 , 3, 5-trihydroxy benzene-2, 4, 6-trisulfonic acid. 

[0170] Other useful polycarboxylate builders include the ether hydroxypoiycarboxylates represented by the 
structure : * 



35 



40 
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H0-[C(R)(COOM)-C(R)(COOM)-O] n -H 

wherein M is hydrogen or a cation wherein the resultant salt is water-soluble, preferably an alkali metal, ammonium or 
substituted ammonium cation, n is from about 2 to about 1 5 (preferably n is from about 2 to about 1 0, more preferably 
n averages from about 2 to about 4) and each R is the same or different and selected from hydrogen alkvl or C« \ 
substituted alkyl (preferably R is hydrogen). 1-4 ™ 1 ^ 

[0171] Suitable ether polycarboxylates also include cyclic compounds, particularly alicyclic compounds such as 
those described in U.S. Patents 3,923,679; 3,835,163; 4,158,635; 4,120,874 and 4,102,903, all of which are incorpo- 
rated herein by reference. r 
[01 72] Preferred amongst those cyclic compounds are dipicolinic acid and chelidanic acid 

[0173] Also suitable polycarboxylates for use herein are mellitic acid, succinic acid, poiymaleic acid, benzene . 
rn, nC t ^ aCid ' benZ6ne P entacarbox y ,ic acj d, and carboxymethyloxysuccinic acid, and soluble salts thereof 
[0174] Still suitable carboxylate builders herein include the carboxylated carbohydrates disclosed in U S Patent 
3,723,322, Diehl, issued March 28, 1973, incorporated herein by reference. 

[01 75] Other suitable carboxylates for use herein, but which are less preferred because they do not meet the above 
criteria are alkali metal, ammonium and substituted ammonium salts of polyacetic acids. Examples of polyacetic acid 
builder salts are sodium, potassium, lithium, ammonium and substituted ammonium salts of ethylenediamine tetraace- 
tic acid and nitrilotriacetic acid. 

[0176] Other suitable, but less preferred polycarboxylates are those also known as alkyliminoacetlc builders such 
as methyl imino diacetic acid, alanine diacetic acid, methyl glycine diacetic acid, hydroxy propylene imino diacetic acid 
and other alkyl imino acetic acid builders. 

[01 77] Also suitable in the compositions of the present invention are the 3,3-dicarboxy-4-oxa-1 6-hexanediotes and 
the related compounds disclosed in U.S. Patent 4,566,984, Bush, Issued January 28, 1986, incorporated herein by 
reference. Useful succinic acid builders (succinate builders) include the C5-C20 alkyl succinic acids and salts thereof 
A particularly preferred compound of this type is dodecenylsuccinic acid. Alkyl succinic acids typically are of the general 
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formula R-CH(CO0H)CH 2 (C00H) i.e., derivatives of succinic acid, wherein R is hydrocarbon, e.g., C 10 -C 20 alkyi or 
alkenyl, preferably C 12 -C 16 or wherein R may be substituted with hydroxy!, sulfo, sulfoxy or sulfone substituents, all 
as described in the above-mentioned patents. 

[01 78] Other suitable succinate builders include Imino disuccinate, oxodisuccinates, tartrate monosuccinate, tartra- 
tedisuccinates and polysuccinates. 

[0179] The succinate builders are preferably used in the form of their water-soluble salts, including the sodium, 
potassium, ammonium and alkanolammonium salts. 

[01 80] Specific examples of succinate builders include : lauryfsuccinate, myristylsuccinate, palmitylsuccinate, 2-do- 
decenylsuccinate (preferred), 2-pentadecenylsuccinate, and the like. Laurylsuccinates are the preferred builders of 
this group, and are described in European Patent Application 86200690.5/0 200 263, published November 5, 1 986. 
[01 81 ] Examples of useful builders also include sodium and potassium carboxymethyloxymalonate, carboxymethy- 
loxysuccinate, cis-cycio-hexanehexacarboxylate, cis -cyclop en tan e-tetracarboxy late, water-soluble poly aery lates and 
the copolymers of malelc anhydride with vinyl methyl ether or ethylene. 

[01 82] Other suitable polycarboxy lates are the potyacetal carboxy lates disclosed in U.S. Patent 4,1 44,226, Crutch- 
field et al., issued March 1 3, 1 979, incorporated herein by reference. These polyacetal carboxylates can be prepared 
by bringing together, under polymerisation conditions, an ester of glyoxylic acid and a polymerisation initiator. The 
resulting polyacetal carboxylate ester Is then attached to chemically stable end groups to stabilise the polyacetal car- 
boxylate against rapid depolymerization in alkaline solution, converted to the corresponding salt, and added to a sur- 
factant. 

[0183] Polycarboxytate builders are also disclosed in U.S. Patent 3,308,067, Dlehi, issued March 7, 1967, incorpo- 
rated herein by reference. Such materials include the water-soluble salts of homo- and copolymers of aliphatic car- 
boxylic acids such as malelc acid, itaconic acid, mesaconic acid, fumaric acid, aconitic acid, citraconic acid and meth- 
yienemalonic acid. 

[0184] Suitable polyphosphonates for use herein are the alkali metal, ammonium and alkanolammonium salts of 
polyphosphates (exemplified by the ^polyphosphates, pyrophosphates, and glassy polymeric meta-phosphates), 
phosphonates. The most preferred builder for use herein is citrate. 

Surfactants 

[01 85] The liquid compositions of the present invention may comprise an additional surfactant, or mixtures thereof 
as an optional ingredient on top of the surfactants described herein above. 

[0186] Said additional surfactant may be present in the compositions according to the present invention in amounts 
of from 0.01% to 50%, preferably of from 0.1 % to 20%, and more preferably of from 0.5% to 1% by weight of the total 
composition. 

[0187] Surfactants are desired herein as they further contribute to the cleaning performance benefit of the liquid 
compositions of the present invention and/or provide a gloss benefit to the liquid composition of the present Invention. 

Divalent Ions 

[01 88] The compositions according to the present invention may further comprise a divalent ion, or mixtures thereof. 
All divalent ions known to those skilled in the art may be used herein. Preferred divalent ions to be used herein are 
calcium, zinc, cadmium, nickel, copper, cobalt, zirconium, chromium and/or magnesium and more preferred are calci- 
um, zinc and/or magnesium. Said divalent ions may be added in the form of salts for example as chloride, acetate, 
sulphate, formate and/or nitrate or as a complex metal salt. For example, calcium may be added in the form of calcium 
chloride, magnesium as magnesium acetate or magnesium sulphate and zinc as zinc chloride. Typically such ions may 
be present at a level up to 3 %, preferably from 0.001% to 1% by weight of the total composition. 

Bleaching components 

[0189] The liquid compositions herein may also comprise a bleaching component. Any bleach known to those skilled 
in the art may be suitable to be used herein including any peroxygen bleach as well as a chlorine releasing component. 
[01 90] Suitable peroxygen bleaches for use herein include hydrogen peroxide or sources thereof. As used herein a 
source of hydrogen peroxide refers to any compound which produces active oxygen when said compound is in contact 
of water. Suitable water-soluble sources of hydrogen peroxide for use herein include percarbonates, preformed per- 
carboxylic acids, persilicates, persulphates, perborates, organic and inorganic peroxides and/or hydroperoxides. 
[0191] Suitable chlorine releasing component for use herein is an alkali metal hypochlorite. Advantageously, the 
compositions of the invention are stable in presence of this bleaching component. Although alkali metal hypochlorites 
are preferred, other hypochlorite compounds may also be used herein and can be selected from calcium and magne- 
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slum hypochlorite. A preferred alkali metal hypochlorite for use herein Is sodium hypochlorite. 



Bleach activators 



[01 92] The compositions of the present invention that comprise a peroxygen bleach mav further oh i. a h 
activator ormixtures thereof. By -bleach activator", it is n^ h^.oJKn^^S^^S^SS 
like hydrogen peroxide to form a peracld. The peracld thus fenced constitutes t*!£ZS2hEE bleach 

EST be use T?Z include those be,ongin9 ,0 "» c,ass of esters - ^^^oSSS^SS 

of su table compounds of this type are disclosed in British Patent GB 1 586 769 and GB 2 143 231 andt meZd or 
Hwr formation into a prilled form is described in European Published Patent Application EpJ55U5S!SSS 
pies of such compounds to be used herein are tetracetyl ethylene diamine (TAED), sodium 3 5 5 tr^Xfhexanw 
loxybenzene su phonate. diperoxy dodecanoic acid as described for Instance In US 4 818 425 anVZyESe of 
peroxyadipic acid as described for Instance in US 4 259 201 and n-nonanoyloxybenzenesulohonate /nS al<°„ 

2r.r N " acyl t?"*™ se,ec,ed ,rom ,he sroup conste,in9 ° f ^^ZZZT^IZ 

acta m ,c< : tanoylcaprolactam,nonanoylcaprolactam.hexanoylc^rolac^ 
lactanrfomylcaprolactani,acetylcapro.actam lP ropanoylcaprolact^ 

or mixtures thereof. A particular family of bleach activators of interest was disclosed In EP 62411* and mSZ 
t fcomSton UP0 " St0ra96 " 18 ^ efflC,em b,6aCh aCth,a, ° r - * pr0vides flood buLTngXaXto 



the composition. 
Packaging form of the compositions 



J? 1 - o 8 com P° sl !' ons herein mfl y 08 Packaged In a variety of suitable detergent packaging known to those skilled 
1 a 6 , 8 *, Preferably ' me " qU,d ^P 08 "' 0 " 8 *"> Packaged in conventional detergent plastic betST 
[0194J In one embodiment the compositions herein may be packaged in manually or electrically operated sorav 
d.spensmgcontainera.whfchareusuallymadeofsynth^ 

—" also encompasses "quid ham surface deaningwmposttions of me Invention packaged In a sp ^ 
preferably .n a trigger spray dispenser or pump spray dispenser. P V ai8penser ' 

[0195] Indeed, saidspray-typedispensereallowtounilomilyappVtoarelativeiylargeareaofasurfacetobe cleaned 
the . ..quid cleaning compositions suitable for use according to the present invenL Such spray CXen Z are 
particularly suitable to clean inclined or vertical surfaces. oispensers are 

222 J a U w able dis P ensers l ° be used according to the present invention include manually operated foam 

mggeMype dispensers sold for example by Speciality Packaging Preducts. Inc. or Continents Sprayers nc ThSe 

Tsi t SET IT ToH\ f< ! r i nStanCe - US " 4 ' 701 ' 311 to Dunnining et al. and UsXel.ln andts 
4,538,745 both to Focarracci. Particularly preferred to be used herein are spray-type dispensers such as T fisocra 

Ire and. , n such a dispenser the liquid composition is divided in fine liquid droplets resulting in a spray u,at is d°rected 

dispenser ,s directed through the spray-type dispenser head via energy communicated to a pumping mechanism bv 
the user as said user activates said pumping mechanism. More particularly, in said spray-type disLns* heaTtS 
composrtion b forced against an obstacle, e.g. a grid or a cone or the like, (hereby proZ ^hocte tone JaCre 
the liquid composition, i.e. to help the formation of liquid droplets. P 



Examples 



222 h 1 9 l X8mP 8 W " ,U,ther " IUS,rat ° the pr8Sent ,nventlon - compositions are made by combining 
the .listed ingredientsmthehsted proportions (weight% unless otherwise specined). The following Examples ar^eTm 
to exemplify composes used in a process according to the present Invention but are not necessS ie?,™2 
or otherw.se define the scope of the present invention. necessanry usea to limit 
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ABCDEFGH I J 

Alkoxvlated 
nonionic 
surfactants 

C9-11E05 0.35 - 0.3 2.0 - - 1.7 - 

C12.14E05 ... 1.7 

C11 E05 - 0.7 - - - 3.7 - 0.5 0.5 3.0 

C12.14E021 0.35 - - 2.0 2.0 - 1.7 0.2 0.2 1.5 

Anionic 
surfactants 

NaPS 0.31 0.3 0.4 2.0 1.7 - 1.0 0.4 .0.31 1.0 

NalAS 1.7 - 1.0 

NaCS - 2.0 1.0 1.5 1.5 - - 2.0 

Isalchem® AS 1.0 - 

Neutralising co- 
surfactants 

C12-14AO 0.39 0.4 0.5 2.6 2.2 2.6 1.5 0.4 - 2.0 

C12-14 Betaine 1.5 - 0.4 1.0 

Polymers 

PSS 0.5 0.5 0.3 - 0.3 

DMPEG - - 0.25 0.25 0.5 0.25 

PVPK90® - - 0.25 0.25 0.5 - 0.3 - 

40 PVP-DMAEM ..... 0.25 - - - 0.25 

HM-HEC - - - 0.30 - 0.20 - - - 0.3 



10 



15 



SO 



25 



30 



35 



Buffer 
Na2C03 

Citric 
Caustic 



0.10 0.20 
0.75 0.65 
0.50 0.45 



0.10 0.30 
0.70 0.75 
0.48 0.50 



0.10 0.20 
1.0 0.70 
0.75 0.5 



0.20 0.10 
0.75 0.50 
0.5 0.35 



0.10 0.3 
0.50 0.75 
0.35 0.50 
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Suds control 

FattyAdd 0.20 0.2 - 0.40 0.50 0.50 0.40 0.25 0.30 0.5 



Branched fatty 
io alcohol 

lsofol12® 0.20 - 0.15 0.30 



15 

Solvents 



35 



40 



45 



0.3 - 0.12 - 0.3 



lsofol16® 0 2 no« 

u * - 0.3 - 0.30 - 0.20 



EtOH . - 3.0 - 1.0 

n-BP 4.0 3.0 2.0 



20 BDGE 

IPA - 3.0 

n-BPP 
25 Limonene 



2.0 3.0 2.0 

10 3.0 - 1.5 . ' . 

5.0 3.0 

- 3.0 - 2.0 1.5 - . 2.0 



3g Minors and up t0 10Q % 



water 

PH 95 95 9 -0 9.7 8.6 9.0 9.0 8.5 8.3 9.0 



KLMNOPQr 



S T 



50 



55 
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Alkoxylateg" 
nonionic 
5 surfactants 

C9-11E05 0.35 1.25 1.25 1.25 

C12.14E05 

, 0 C11E05 

C12.14E021 0.35 - 1.25 1.25 1.25 

Anionic 
surfactants 

NaPS 0.31 

NaLAS 

20 NaCS " - 

Isalchem® AS 

C8S03 - 3.0 3.0 3.0 - 1.5 1.5 1.5 

2s C7-9S04 2.6 - 

Neutralising co- 
surfactants 

30 C1 2-14 AO 0.40 2.0 2.0 2.0 2.0 2.0 1.3 1.0 1.0 1.0 

C12-14 Betaine - - 

Sulphobetaine 3.0 - 3.0 1.5 - 

35 

Polymers 

PSS ... 

DM PEG - - 

40 PVP K90® - 

PVP-DMAEM 

HM-HEC 

45 Acusol 425N® 1.0 
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10 



15 



20 



25 



30 



40 



45 



50 



55 



Buffer 

N32C03 010 



Citric 
Lactic 



- 0.75 0.75 0.75 0.75 0.75 1.0 0.75 0.75 0.75 

r , * 075 - * - 0.35 
Caustic 0.10 

NaCI - - 1.0 - 1.0 1.0 1.0 - i" 0 05 

H2S04 - 0.25 0.32 0.27 0.35 - 0.1 0.10 0.10 0.10 



guds control 

Fatty Acid 0.20 



Branched fatty 
alcohol 

Isofol 12® 0.20 
Isofol 16® 



0.2 



Solvents 
EtOH 
n-BP 
BDGE 

'PA 1.0 1.0 



1.0 

4.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 



a* n-BPP ... 

Limonene - - 2.0 - 

Minors and up t0 100 up 

water 



1.0 

1.0 



PH 



9.5 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 



r£i!i 5?J? 8 C ~~\ !!°i nonlonlc ^rfactant commercially available from ICI or Shell. 

C 1 Eof£ „ A?SH E0S " onI ° nlc surfac,ant eommonWhr available from Huh. A&W or Hoechst. 
oi i Eos is a C 1 1 EOS nonionic surfactant. 

C12.14E021 lsaC12-14E021 nonionic surfactant. 

NaPS is Sodium Paraffin sulphonate commercially available from Huls or Hoechst 

te e Sodium Linear Alkylbenzene sulphonate commercially available from A&W 
Nacs is Sodium Cumene sulphonate commercially available from A&W 

!^!"^ AS IS a Cl2 * 1 ^ SU,phate surfactant commercially available from Enlchem 
CI 2-1 4 AO is a C12-14 amine oxide surfactant. 
C12-14 Betaine is a G12-14 betaine surfactant. 

rTn^T* l S a 012,14 su, P hobGtaine commercially available from Witco (Rewoteric AM-CASO) 

C8S03 is Octylsulphonate commercially available from Witco (Witconate NAS-8®) 

C7-9S04 Is C7-9 sulphate. 

PSS is a polystyrenesulphonate polymer. 

DM PEG is a polyethyleneglycol dimethylether. 
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PVP K90® Is a vinylpyrrolidone homopolymer commercially available from ISP Corp. 
PVP-DMAEM Is a polyvinylpyrrolidone/ dimethylaminoethylmethacrylate copolymer. 
HM-HEC is a cetylhydroxelhylcellulose. 
Isofol 12® is 2-butyl octanol commercially available from Condea. 
5 Isofol 1 6® Is 2-hexyl decanol commercially available from Condea. 

n-BP is normal butoxy propanol commercially available from Dow Chemicals. 

BDGE is normal buthyl diglycolether commercially available from Union Carbide or BASF. 

Ethanol is commercially available from Condea. 

IPA is isopropanol. 

10 n-BPP is butoxy propoxy propanol available from Dow Chemicals. 

Acusol 425N® is a acrylic-male Ic (ratio 80/20) phosphono end group copolymers for use herein are available form 
Rohm &Haas 

[0198] These liquid compositions are used in a process as disclosed herein and. provide a grease and a greasy 
is particulate soil removal performance benefit and/or a grease and a greasy particulate soil removal performance benefit 
upon contact of the liquid composition on grease, without applying mechanical action, on horizontal, Inclined and vertical 
surfaces. 



20 Claims 

A process of cleaning a hard surface with a liquid composition comprising a surfactant system, wherein said sur- 
factant system has a ayQ (interfacial tension of the surfactant system-containing composition to the greasy soil) 
of less than 4 mN/m measured at a 0.15% total surfactant concentration in deionlzed water at 25° C; and a c us 
(interfacial tension of the surfactant system-containing composition to the hard surface) that is lower than the 
interfacial tension of the greasy soil to be removed to the hard surface to be cleaned (cq/ S ). 

A process according to claim 1 , wherein said liquid composition is sprayed onto said hard surface. 

A process according to any of the preceding claims, wherein said hard surface is inclined or vertical. 

A process according to any of the preceding claims, wherein said surfactant system has a o^o (interfacial tension 
of the surfactant system-containing composition to the greasy soil) of less than 2 mN/m measured at a 0.1 5% total 
surfactant concentration in deionlzed water at 25° C. 

A process according to any of the preceding claims, wherein said hard surface is a ceramic surface, enamel 
surface, stainless steel surface, chromed surface or Formica® surface. 

A process according to any of the preceding claims, wherein said surfactant system consists of a sutphated or 
sulphonated anionic surfactant, a neutralising co-surfactant and optionally an alkoxylated nonionic surfactant. 

A process according to claim 6, wherein said sulphated or sulphonated anionic surfactant is selected from the 
group consisting of: alky! sulphates; alkyl aryl sulphates; alkyl alkoxylated sulphates; alkyl sulphonates; alkyl aryl 
sulphonates; alky! alkoxylated sulphonates; Cq-Cjo alkyl alkoxylated linear or branched diphenyl oxide disulpho- 
nates; naphthalene sulphonates; and mixtures thereof. 

A process according to any of claims 8 or 7, wherein said liquid composition comprises from 0.005% to 20% by 
weight of the total composition of said sulphated or sulphonated anionic surfactant. 

A process according to any of claims 6 to 8, wherein said neutralising co-surfactant Is uncharged or comprises 
positive and negative charges within the same molecule. 

10. A process according to any of claims 6 to 9, wherein said liquid composition comprises from 0.005% to 30% by 
weight of the total composition of said neutralising co-surfactant. 

55 

11. A process according to any of claims 6 to 10, wherein said alkoxylated nonionic surfactant is selected from the 
group consisting of : non-capped alkoxylated nonionic surfactants; and capped alkoxylated nonionic surfactants; 
and mixtures thereof. 
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12. A process according to any of claims 6 to 11. wherein said liquid composition comprises from 0 005% te ™ •/ h„ 
we.ght of the total composition of said alkoxylated nonionic surfactant 5% '° 30 % by 

13. A process according to any of the preceding claims, wherein the liquid composition further comprises a ooivmar 
preferably a polymer selected from the group consisting of : a vinylpyrrolidone homo^e^Jp? a JSZ 
eneglycol dimethylether (DM-PEG); a vinylpyrrolidone/dlalMamlnoaiky. ^t^SZc^^l 
po.ys*renesul P honate polymer (PSS); a poly vinyl pyridlne-N-oxide (PVNoJ a polyeSS^XS,; 
propylether) (DAP-PEG); a polyvinylpyrrolidone/ vinylimidazole copolymer (PW^TSS^^ 
(HM-HEC); a polyviny.pyrrolidone/ polyacrylte acid copo^mer (PVP-^a polinl^ 

"J*-** P°'y™ or a po* acry.iXma.e te co -po/yme S^SSS 
maleic co-polymer with a phosphonte end group, and mixtures thereof. W ^ 

1 \o£3poTo^ 

"oS^ 

16 " p^3SSi 9 ac.d C,alm 1 * Wh6reln 8a ' d " qU,d C ° mPOSiti0n C ° mpriSeS " P 10 2% b * we '9 ht - *• «- com- 

17. A process according to any of the preceding claims, wherein said liquid composition has a pH of from 0 to 7. 

18. A process according to any of the preceding claims, wherein said liquid composition has a pH of from 7 to 14. 

19 ' ^ramSreTeS * "* °' PreCed ' n9 ^ ^ M ^ C ° mp ° Sit,0n ,Urther «""■« ■ 

2 °' £ aTZreTeS ,0 "* °' *" PreCedin ° C ' a,m8 ' Wh6re,n ^ " qUid ,urther « builder 
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